Endovascular stent-graft repair of abdominal aortic aneurysms (AAA) has several advantages and disadvantages over classical surgical procedures. Open surgery has proven to be durable but is still associated with high operative morbidity and prolonged recovery. The results from several studies have shown that operative mortality and morbidity after open surgery varies between 3% and 8% and 10% to 23%, respectively. [1] [2] [3] On the other hand, endovascular repair is a new technique in which long-term results are still lacking. Operative mortality after endovascular repair seems lower in comparison with open surgery. 2, 3 However, a major disadvantage of stent-graft repair seems to be the high incidence of late complications, which mandate lifelong surveillance [4] [5] [6] and cause a high rate of secondary interventions, including conversion to open surgery. Moreover, rupture of the aneurysm sporadically occurs after endovascular repair. 7 However, the endotechnique is evolving, and greater operator experience produces better procedural results and fewer postoperative complications. 8 It is relatively unknown if this type of intervention has any impact on the patient's perception of relative health status. So far, only a few studies have investigated differences in quality of life outcomes after aneurysm repair. [9] [10] [11] However, these studies might be biased because of nonrandomization. Especially when subjective outcomes are involved, a randomized clinical trial provides the best insurance that the observed results are due to the intervention under scrutiny. The aim of this study was to compare short-term healthrelated quality of life aspects in a randomized controlled trial of elective endovascular versus open AAA repair.
METHODS

Study Design
The trial was conducted between September 1996 and October 1999. Consecutive patients were considered for enrollment from 2 hospitals. Patients with AAAs in need of elective treatment were eligible; exclusion criteria were adverse aneurysm morphology for endovascular repair, contrast allergy, unfitness for open surgery, or patient refusal to participate in the study. The ethics committees of our hospitals approved the protocol. All the participants gave written informed consent before taking part in the study.
Eligible patients were consecutively numbered according to a list generated by a central randomization computer system and allocated into one of two different groups. 
Patient Population
During the period of enrollment, 89 patients (70 men; mean age 68 years, range 52-82) were considered for randomization between endovascular repair and open surgery. Thirteen patients were not randomized because of poor medical condition or refusal to participate, which left 57 patients (54 men; mean age 69 years, range 52-82) assigned to endovascular repair and 19 (16 men; mean age 68 years, range 52-81) to open surgery. Patient characteristics were similar in both groups at baseline ( Table 1) . One of the patients randomized to endovascular repair suffered aneurysm rupture and had to undergo emergency open surgery; he was included in the endovascular repair group anyway.
Statistical Analysis
The results are presented as the mean Ϯ ࡗ ࡗ 
RESULTS
Operative time and length of stay in the intensive care unit (ICU) ( The raw data from the SF-36 were transformed into standard scores from 0 to 100, with higher scores indicating better quality of life. 14 The results of the SF-36 and the EuroQol in the 2 treatment groups are represented in Tables 2 and 3 respectively. There were no significant differences in preoperative scores between patients with open or endovascular surgery. One month after operation, patients of both groups scored significantly lower than preoperatively on the SF-36 domains of Role Limitations due to physical problems (open surgery pϽ0.01; endovascular pϽ0.05) and Pain (pϽ0.01). In addition, the scores of the open surgery group were significantly lower than baseline for the SF-36 domains of Physical Functioning (pϽ0.05) and Vitality (pϽ0.01); in the EuroQol form, the Usual Activities score was also significantly lower (pϽ0.01). The endovascular group had a significantly lower level of functioning than before treatment for the SF-36 domain of Social Functioning (pϽ0.05). Three months after operation, patients of both groups returned to their preoperative functional levels across all domains. The postoperative scores were compared between the open and endovascular groups (Figure) . One month after operation, the open surgery patients scored significantly lower on the SF-36 domains of Physical Functioning (pϽ0.05), Role Limitations due to physical problems (pϽ0.05), Vitality (pϽ0.05), and Pain (pϽ0.05). Similarly, the Usual Activities (pϽ0.05) item in the EuroQol questionnaire at 1 month was lower in patients after open surgery. At 3 months of follow-up, there were no longer differences between the treatment groups.
DISCUSSION
The benefit for the endovascular group in short-term (up to 1 month) health-related quality of life outcomes confirms the less invasive nature of this type of intervention. Patients undergoing endovascular surgery achieve better physical functioning and are in less pain 1 month after operation, which may result in an improvement in their vitality and ability to conduct usual activities.
Unlike earlier cohort-based, nonrandomized studies, [9] [10] [11] ours was a randomized controlled trial to evaluate the impact of elective open versus endovascular AAA surgery on health-related quality of life. The shortterm results from our study are consistent with the findings of Aquino et al., 11 although they reported a more pronounced deterioration in quality of life (using the SF-36) for their open surgery group 1 week after operation and a more delayed recovery (up to 8 weeks). Conversely, our results are quite different from those presented by Malina et al., 9 who showed similar health-related quality of life using the Nottingham Health Profile (NHP) in both groups at 5 days after operation. A possible explanation for this contrast may be attributed to the use of different health assessment questionnaires. The SF-36 and NHP approach different domains from a somewhat different perspective. For example, the SF-36 domains of Physical Functioning, Social Functioning, and Role Limitations (in which the open surgery and endovascular surgery group did differ) are not addressed by the NHP. Furthermore, the SF-36 domain of Pain refers more generally to the amount of bodily pain and resulting interference with normal work, whereas the NHP domain of pain relates to walking or standing.
The present study demonstrated similar health-related quality of life outcomes at 3 months after operation for both groups, which is consistent with previous reports that showed no differences between groups in health-related quality of life at 3 to 6 months follow-up. [9] [10] [11] One limitation to our study is that the data were collected 4 years prior to this analysis. Moreover, the data encompass, to some extent, the learning curve for the endovascular procedures, reflected in the 19-hour ICU stay and the 5-day hospitalization for endovascular patients. These admission times were significantly longer than would currently be encountered; in the most recent 100 patients treated at one of our institutions, for example, only 25 patients were admitted to the ICU and remained there for a median 3.6 hours. Duration of hospital stay in the same cohort had dropped to a median of 4.4 days (range 2-25). However, it would be difficult to see shorter admission times influencing better outcomes in quality of life parameters in the stent-graft cohort after 1 month.
In conclusion, this randomized controlled trial suggests that the only benefit in healthrelated quality of life for endovascular patients is in the short term (up to 1 month) for the domains of Physical Functioning, Physical Problems, Pain, Vitality and Usual Activities. No advantages in the patient's perceived health-related quality of life at 3 months after treatment emerged from this study.
